Background: Geographic variations with regard to incidence and histological subtypes are known to occur in Non-Hodgkin lymphoma (NHL). This study was aimed to see the incidence and subtypes of NHL in a group of Bangladeshi population.
Introduction
Lymphoma is a generic term given to tumours of lymphoid system, specifically of lymphocytes and their precursor cells. Two major categories of lymphomas are Hodgkin lymphoma (HL) and non-Hodgkin lymphoma (NHL). 1 The classification of NHL that was most widely used until early 1980s in US and many other countries was the Rappaport classification. 1, 2 There after Working classification proposed in 1982 and REAL classification introduced in 1994 were being used. 3 With advance in the field of immunohistochemistry (IHC) and genetics, WHO classification was proposed in 2001 and has been recently revised in 2016 where both the HL and NHL have been subclassified basing on morphology, IHC, genetic abnormality, genomics and proteomics. 4 WHO classification has been adopted in many countries which helps in prognostication of NHL and selection of appropriate therapy including targeted therapy. 5 NHL is the 8 th most commonly diagnosed malignancy in male, and the 11 th in female. The disease account for 5.1% of all cancer cases and 2.7% of all cancer deaths. 6 World-wide incidence of NHL is increasing faster. The reason for this pattern of increased rate is largely unknown but at least partly attributable to diagnostic improvements. Various genetic, environmental and occupational factors are also associated with increased risk of NHL. 7 Moreover there is variation in pattern and distribution of different subgroups of NHL in different areas of the world. B-cell NHL (BNHL) is more prevalent in all over the world accounting for about 80% of all NHL. Incidence of T-cell NHL (TNHL) is more in Asian countries than in the western countries. 9 In our country IHC is being conducted in some tertiary laboratories only. After thorough search in pubmed citations, it is assumed that only one study is reported on NHL in our country after adoption of WHO classification. 10 Therefore, we conducted this study to observe the pattern of different subtypes of NHL as well as its distribution among different age and sex group in a small portion of Bangladeshi population.
Methods
A cross sectional study on 106 morphologically diagnosed NHL cases reported in Department of Histopathology of Armed Forces Institute of Pathology (AFIP) Dhaka was carried out from 01 April 2017 to 31 March 2018. AFIP is a tertiary care laboratory which receives specimens not only from all the military hospitals of Bangladesh but also from many civil hospitals all over the country. All the specimens were received in 10% formalin, embedded in paraffin, sectioned and stained with hematoxyllin and eosin (H & E) stain. The biopsy specimens in which the provisional diagnosis of NHL was done by careful morphological assessment were included in the study. The bone marrow trephine biopsy specimens with diagnosis of lymphomatous infiltration were excluded from the study.
All the morphologically diagnosed NHL cases were treated with IHC panel for classification according to WHO 2016.
Before immunostaining three to four micrometer sections were taken on sialinized slides (DAKO-S300330) then these were de-waxed in xylene and rehydrated in graded ethanol. Antigen retrieval was performed in PT module. As per instruction manual of manufacturer, immunostaining was done. Antibody detection was done by DAKO Envision detection system. All the slides were evaluated. Pattern of positivity with awareness of associated caveats were taken into account for the accurate sub-typing and distinguishing from reactive process. BNHL with nodular or follicular pattern of proliferation, IHC panel of CD10, BCL6 and BCL2 were used as for diagnosis of Follicular lymphoma (FL) and differentiation from reactive lymphadenitis. FL was suggested if BCL2 was negative and BCL6 or CD10 was found positive. If all 3 were found negative then CD23, cyclinD1, CD43 and CD5 were used to categorize the lesion as SLL, MCL or MZL. MCL was diagnosed with positive cyclin D1, SLL diagnosis was done on basis of CD23 positivity, MZL was diagnosed when all the markers were found negative. BNHL with very high Ki67 having medium sized cells arranged in starry sky pattern with numerous tingible body macrophages were treated with CD10, c-MYC antibody for categorization of Burkitt lymphoma (BL).
CD3 positive T cell NHL (TNHL) tissue sections were treated with CD5, CD7 and CD2 for diagnosis of peripheral T-cell lymphoma (PTCL, NOS). If morphology suggested angio-immunoblastic T cell lymphoma (AITCL), CD21 or CD23 was added in the panel of IHC antibody for confirmation of presence of abnormal meshwork composed of follicular dendritic cells in the perivascular zone. CD10 or PD1 antibody was used to detect the proliferative follicular centre T lymphocytes. Cases morphologically resembled Anaplastic large cell lymphoma (ALCL) which were both negative for CD3 and CD20 were treated with CD30, ALK1, CD43, pancytokeratin and Pax5.
Tdt was added where the morphology was suggestive of blastic variant.
The results were studied and analyzed by Microsoft office excess version 10.
Results
A total number of 106 morphologically and immunohistochemically diagnosed NHL cases were included in the study. Among them 73 were male and 33 were female. Male female ratio was 2.2:1. Age range was from 2 year 9 month to 82 years, with mean age 48.5 ± 18.5 years.
Out of 106, BNHL was found in 83 (78.3%) and TNHL was found in 23 (21.7%) subjects. DLBCLwas the most frequent (50/83) subtype accounting 60% of B NHL (Fig-1) . One DLBCL subject of 63 year old male was found having coexistent tuberculosis in the same lymph node. The 2 nd most frequent group was FL (9/83) accounting 10.8% of BNHL (Fig-2) . Four subjects of FL were categorized as grade 2 and the other 5 were categorized as grade1. Next frequent group was MZL with 8 (9.64%) subjects. MCL (Fig-3) and SLL each constituted 6% of BNHL, each affecting 5 subjects. One MCL was categorized as blastoid variant. BL (Fig-4 ) occurred in 4 subjects forming 4.82% of BNHL. B ALL affected 2 subjects accounting 1.88% of BNHL.
PTCL, NOS was the most common subtype with 11 (47.83%) subjects among 23 subjects of all TNHL. In one of the PTCL, NOS subject of 7 year old male, molecular study was advised as IHC could not give a conclusive diagnosis. Next frequent group was ALCL involving 5 (21.74%) subjects, 4 of them were ALK 1 positive and 1 was ALK 1 negative (Fig-5) . Four (17.39%) subjects of T ALL and 3 (13%) subjects of AITCL (Fig-6) were present in our study. 
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NHL histological subtypes of the study subjects according to age groups is shown in Table I .
Out of 106 NHL, 77 (72.64%) were primary nodal and 29 (27.36%) were primary extra-nodal in origin. Among the primary extra-nodal group 21 (72%) were DLBCL, 3 MZL, 2 BL, 1 T ALL, 1 ALCL and 1 was PTCL, NOS. Major organ system involved was GIT (6/29). The next most frequently involved organ was tonsil (5/ 29). Three subjects each of NHL originated from pharynx, testis and brain. Two extra-nodal origin of NHL was found to arise from thyroid and bone. One each extra-nodal NHL originated from thymus, tongue, pleura, eyelid and kidney. 
Discussion
NHLs are a heterogeneous group of malignancies of the immune system, encompassing more than 40 entities with specific clinical, morphologic, immunophenotypic, and molecular characteristics. 8 The relative frequencies of various subtypes of non-Hodgkin lymphoma (NHL) vary significantly in different geographic regions of the world [10] [11] [12] [13] Environmental and lifestyle factors, as well as host genetic makeup appear to play an important role in the development of NHL 14 . Only one study was conducted in our country after adoption of WHO classification. 9 Therefore we conducted this study by adopting WHO classification scheme 2016 with morphologically diagnosed different subtypes of NHL by applying IHC.
Out of 106 studied subjects 73 were male and 33 were female with male female ratio 2.2:1. In our study males were affected more than females. Similar male predominance is reported in various other studies conducted in different parts of the world. [10] [11] [12] [13] [14] [15] [16] The less incidence of NHL among females may be explained by direct effects of estrogens on lymphoma cell proliferation or by its effect on anti-tumor immune response. 17 Moreover, it is assumed that lack of access to health care facilities for women in our country may have contributed to significantly greater number of male subjects in our study.
Age range of the study was from 2Y 9 month to 82 years. The mean age was 48.5 ± 18.5 years for all the subtypes of NHL. The present study demonstrated that NHL was most prevalent in the 6th decade. A Akhter et al also reported almost same mean age and most prevalent decade. 9 . Perry AM et al reported significantly lower mean age in the developing regions compared to developed nations. 16 It is assumed that socioeconomic factors and certain infections may play a role in lymphomagenesis. 16 Age group distribution of different subtypes was studied. Only 12 (11.3%) subjects of different subtypes of NHL were found in first 2 decades with majority of subjects being lymphoblastic lymphoma. Study conducted by MT Marie et all in south India found similar finding. 17 PedrosaI et al found disimillar finding in western countries and other eastern countries, where >50% are Burkitt lymphoma 19 . Genetic predisposition appears to play a role in variation of pattern in childhood NHL. 19 Our study also showed that most of the elderly subjects of sixth and seventh decade have the highest incidence with major subtype of NHL being DLBCL. This finding is similar to various other studies. 20, 21 22 Krivolapov IuA reported 20% of all NHL as TNHL in a study conducted in Russia. 23 Higher incidence of TNHL in our study indicates the necessity of large epidemiological study.
In our study DLBCL was the most frequent (50/83) subtype accounting 60% of BNHL. One DLBCL subject of 63 year old male was found to have coexistent tuberculosis in the same lymph node, which is a very rare finding with a very few case reports. 24 The next most frequent group was FL (9/83) accounting 11% of BNHL. Four subjects of FL were categorized as grade 2 and the other 5 were categorized as grade 1. Next frequent group was MZL with 8 (10%) subjects. In MZL, 3 were extra-nodal in origin affecting ileum, testis and eyelid. Mantle cell lymphoma and SLL each constituted 6% (5/83), one of the MCL was of blastoid variety, which is a rare sub-variety. BL occurred in 4 subjects forming 5% of B NHL. In BL 2 were extranodal in origin affecting pharynx. B ALL affected 2 subjects, constituted 1.88% of BNHL.
In TNHL, the most frequent subtype was PTCL, NOS constituting 48% (11/23), followed by ALCL 22% (5/ 23), T ALL 17% (4/23) and AITCL 13% (3/23) of all TNHL. Almost similar distribution pattern was reported in a study conducted by Naresh KN, Srinivas V, Soman CS in India 25 Perry AM et al. found significance difference in distribution pattern of NHL between developed and developing world. 16 These findings suggest that differences in etiologic and host risk factors are likely responsible, and more detailed epidemiological studies are needed to better understand these differences.
In our study out of the 106 cases of NHL, 77 (73.58%) were primary nodal and 29 (27%) were primary extra nodal in origin. Vannata B. in her study in China found 30% NHL were extra-nodal in origin, which is quite similar to our study. 26 Gastro-intestinal tract (GIT) constituted the most common organ system in our study covering 21% of extra-nodal origin and DLBCL was the most common histological subtype. Similar finding was found in the study conducted by Pai A, Kannan T, Balambika RG in South India. 27 
Conclusion
Histomorphologic spectrum of NHL in our study shows almost similar pattern of distribution that has been prevailing in the subcontinent. A bit higher incidence of TNHL found in the study highlights the necessity of large epidemiological study in our country.
